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(54) SPLIT METHOD OF BRITTLE SUBSTRATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the split method of a brittle 
substrate, which enables accurate and reliable slicing of the brittle 
substrate without exerting damages on chip regions on the 
substrate, when the substrate is sliced with a laser beam. 
SOLUTION: The split method of a brittle substrate, which splits the 
brittle substrate into individual chips, is constituted of a stress- 
producing process that regions to be sliced on the substrate are 
irradiated with a laser beam 30 and a stress is produced in regions 
to be sliced to make the stress survive in the regions and a split 
process that after the stress producing process ends, the regions to 
be sliced are irradiated again with the laser beam, to split the brittle 
substrate along the regions where the stress remains. 



rx^ .21 



w i F 



{ u u 




— m? 




I 


.,22 









LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)B#B#fftf (JP) 



& m 4* fF ^ 



(a) (ii)wwais^ii#^ 

#^2001-326194 
(P2Q01-326194A) 
(43)^»B ¥j£l3*pil£22B (2001. 11.22) 



(51) Into. 7 
H0 1L 21/301 
B2 3K 26/00 

B 2 8 D 5/00 
// B2 3K 101:40 



3 2 0 



F I 

B23K 



26/00 



B 2 8 D 5/00 
B 2 3 K 101: 40 
H01L 21/78 



H 3C0 6 9 
3 2 OE 4E0 6 8 
A 



mm* m&mv&B ol (^ 5 s) s&jcksk 



(21)fflK£# 


*5S2000- 1 43361 ( P2000- 143361) 


(71) {USA 


000134051 












¥J£12*F 5 ft 16 H (2000. 5. 16) 




mS3KAHK3t^# 2 T B 14S 3 # 
















JtD£tfc*:fflKjfcl&£2-i4-3 ms:^ 
















IBS IS 








3iOSCtP*fflKJfc&$2-14-3 














(74)f$SA 


100063174 








*tt± 4£*7tC :» (fl-l£) 






F*-A(##) 3C069 AA02 BA08 CA05 EA02 








4E068 AD01 AE01 DA10 DB00 



(54) ismo&m m&gMv>2tm>m 



(57) imm 




(2) 



4$g§2001-326194 



[ftI*W*OT«6Bl] 

ttttattf atm-r^Amc u—*f-9tm^mm^xm 

•Wft-"<ftfWl=X h UX££j£LT38?F£-fc!--5X h U 
x±fi£xg±:. 

CSS U— HSSt L r SX h UX*<££?F L T U 

s ^ne»= » o x KBtttSffi ^a-nt s^ami t an « 

[»#Jg2] ^SlxmiCfc^T. 7hl/XA<S#LT 

[W#JJ|3] Bfe14&*Sli¥-»tt r ? x -y \tf fe y , §JBfi 
^*tWlttt|ft<MM^> x -/ \C«TOf=K& **ifcX 

[ O O O 1 ] 20 

•5. 
[O O O 2] 

x— /Mc^^^ifc^JBiJf^ffiiS-efcSXhU— 
[0 0 0 3] BiS^b- KSffll»TWfflt« 30 

Jt6i=i±tiiiu*a>nflf=*i* (f7tf^) mcs^ 

X MJ— M-lid>&< £t5 0^mlIJ£(D*gA< 
&g XMJ — h©S«»fc-|+lllB*t®« 

* ii £ ^ ^fi«OT WSbffiSA<®l IS * *iX UN •& o 
[0004HZT?. \Bli&$tef£x<£Z> : ?v7fm& : £°l 

fc<, U— tP-3fcfg£XMJ-H~g§StLTi>l»r£*T5 

U^. 

[0005] 40 
[ffiBjJtfSifeLJc^.t-r'S&II] L*NLfc*<e>, X h y 

[0006] Sot. U— tf-3t$Hr«fc^Bg14Sffi©ai 

oJt^lciilBi^fTa C klzmmZG LTLn-5,, 
[O 0 0 7] 

[KS$P*-r^fctoOJ^Bt] ±!El£®£<i?aiT<&fc«& 50 



l|SlzU—tf— 3tjS^SattL-Ci!lBf-r^#^JsElcx h U^X 

!«XgA<$l7Lfc^lr. fflBfT^^^JlSlcSSU— 9 s - 
#l§£B8lt LTX h U^.A^#LTU^Iilg|r;ftoriS 

§fet±s« £ #n+ -s »fjxs t *m?> mm * *t a attests 

[ooos] -€-LTCfl)|fett«tE©^ii|^l*. ttfOX 

a««asrr*=t. ifettsffii*##{*^x-/\-c*.y, 
mxHr^zmmt^mte^ x-/\ict&^«i-^**tfc 
x h y - h -c & *» z t $ wm m tt&ft t -r -s . 
[ooo9] z<D*?tzmi£ztizmi±&tiio>&mij&i 

3§?F L r UN £ fUsSlcpiJ* u— tf-ffe& SflUfT -5 d t ic 
<fcy, SSLTUn-SX h UXIc«AvHT«WA<fr:b:h.-i> 
SflBiaANtt^AN+u^U-r^'y^^fflS-fr-StUN 

A^lfe^jKfcUN. 
[OO 1 O] ^IC ^SJXglZjSUNT. XhUX#Si# 
LTUN-5^(DS^l£(f fc«@-e U— 9 s — ^OTggSt^fr 

*^«fey?i#ai^-c<tA<T-#-5.fc«), iwroiEfittAtii 

[0 0 1 1] Ml-. U— ^-jfe^OfiHSI* 1 Ox/mfJ^ 
[0 0 1 2] 

[f|BJ(DHJt(0^®] **B^(7)^JS(D^®t LT, m 1 
l-^ft«er^g1 O^fflUNr^^^x-zN^filLT 

[0013] hi roiiJBf^ai oicfcuNrii. ^siuj; 

5.S:-f S^tt^x-zMA/li. «f-?TSftUT3 
U-AFi-fttftofcttit*-b7 h 1 1 lc«»JlX# 
JgtfiA¥Sl 2lcJ:oTfim$ISJ|t1 3l-&iiS£ 
8Si!l#S1 4|rj:otS^Sl 5 l=SS3l*tt 

[0 0 14] fftfSl 514. ¥^*'?x-/\W£lRg| 
[00 1 5] S2IZ^-r<fc3IZ. ^{*0x— /SWCDS 

mizit. sjBf-r^^^iis-efc^x hy— hsA^RffswPi 
ssuNTts^i-jKjss+irfcy. xhy— ssi=j:-3 
-cKis^Hfc ^g&ro? 1 ^ c iriiEiK/^-Sf — >am 



(3) $#182001-326194 



[0 0 16] 01 £#!&LTKI?f!£i8lt-&£:, ¥33f*0 
x-/\W££if Lfc«i#3=f9l 5(i+X^|S]lc^iliL. 

j« > k^® 1 8 ^«j«-r-sti«^s 1 9 ©etc: 

&gtflTt>*v4£, dCt?^«:'t7x-/NW©*iSA<S 

[00 17] 77-('^>l-¥ai 8<D+x:£|S)<& 

ifi^lcii, i«Bff¥Ja2 0*<IEi8$Jh.-Cfcy, MNKM12 10 

0 iz I*, t» i= rai it r u-if — ifcig * ggit-r -s Hgarsn 2 

1 A<iai+b*Lrt>-i>. 

[00 18] 77-f>^hfSl SlZcfcoTmBfr^^ 

2 1 roaTt^iSx k 'j— h*<&ettitt>;K, #j#^ia 

1 5*<+x:£Alz&»iLfca<£Bga*ai2 lA^SSx h 
y-M"®:t©3££0>U--tf-5fclg3 0A<ggSt*+u?,o 
CCT^IJSft&U— +F-ft|g3 Ol*. X MJ— 20 

-f £>. 

[0 0 19] fLT. Xh'J-hraPa»fc*ltfi]Br^K2 

o^Yiii^isjictiiyaiLsiy LS*<b«)ifai 5£x 

$4^ia]lcttm^»*1i--5Ci:lcJ;o-C> H^lSlwr-^T 
[0 0 2 0] JElc. gSfSl 5 £9 0£[5]&*-ti"Cfr 

itztmz. iij»i¥e2o$Y^i»iiciiiyaiLi2iy l 30 

y, ftf ttciBtStifct^tmx h 'j - hex hux 
#±JiE£*u (xhUX±j£x 

S) o 

[0021] ttfe. m&<D&z<Dis—*f-ftn$mm-? 

•5&I*, ?W<?T—7)\>'\ 6li, «IS#2 2^LT 
!R?iai2 3ICjSiiLTU*fc«). *^i-/\Wlif 

[0 0 2 2] ±|HO«fc3l=LT-r-<r<7)X KU— HCX 40 
KUXtfgSLfctfSg Jfclc, S£f<<-ca>X 

hy-hizu-+F-3fe^3 1 ^ggstr-scbi^cty. X 

[0 0 2 3] C(0<fc5lC, X hUX^JSSXillCfelvTX 
Sfr*C«tl=J:y, X hUXA<3S#LT^^^lz»o 

yzmmz-ezzttftei^o 50 



[0024] m^^im-^titmta'-). 

[0025] miz, u— tf— atmommt 1 o^mttrg 
■cay. niBf-r^^fiiiSOT^tc^ic^jsLT+iaA/ 

[0026] fcfc, ^SJxs^^ff-r^fKli. 
^".fcSIc, tZJ§#2 z*'QMm7L%>zb\z&Vf-*!vO 

*t~ :?,H 6U:x7'-£s£yj&*K ^NStt^x— /\W 
^S«lc8g?6*-e-TX h UX*<^(Mlzj£A^ «fc 5 1= L 
X&< 

[0 0 2 7] fLT, -e-OTttS^tiJXg^fir-rH 
li, SSL, *HMI=«<X SUXIzfcV K^ttTjEJtAN 
oSlgglcx h'J-h#ti|Bfr£;h., fi*a>^:7i=««is 

[0 0 2 8] Cfl)£5lc. x KUXA<*1-fl!(=j£A<*'«fc3 
l=LT^SHXg^fr-r^ctlr«fcy. ;8£oTI^-5X 

KuxroiiiBfei*!* ■tysi^ai-rcktf-e^.&fctf), £ 
y-@iEJt*A<igL. ^^^<o B D 0 SA<<tyisi±-r* 0 
[oo2 9] *HJfea>JK»irtetx-cr*^#tt:^x 

-SISibDX^i I* c ^.ic 141®^ * 4x/«i: „ 

[003 O] 

jS^ggSt-TS^irlCfcoT^toX h UX^Jgtor33#. 

Basrr*-fci-«fcy, ssLti^T. huxicsavh-T 

&m£VZkl^Zk&tj:<tj:i)^ f»/7"fflfll©|Sl± 
£@ Set -5. WiWl::<fcy#«l£fT3«a 

[0 O 3 1 ] ftlZ, fl-ffllSlCfcl^-C, X h- UXA<J$S 
LX l^2i©B£l£lf f=«IST? U-1f-3fe*|<0Sg|f ^ff 
3<fc5l-LfcJi^lcl*. SISLTL^X hUXCDSlBfei 
*£<fcy?l£ai-f C<!:*<-e#.5fc«>, S16Bfa5iE5l14A<i§ 
L.. ^'y^© n °BSA<«ty[Sl±-r-5>. 

[0032] Mic ix— tf — j/tmnmOSit 1 o^mtfr^ 
•cay, sjBfr^^^jarojSfgtiCixiottBLr+saA/ 

mincti^tifeft, ffllK.li^«:Ox-/\<7)^ 
^l4^-y^ia*j£<5l«-r^ZtA<t?f?«. tSor, 
x -/ \— ft* e, ^ ^ ft* ^ v zfo> si &m v-t 



(4) 



#1182001-3261 94 



[0 2] l^ffllSr8g^«tfiE-r-S«»^ai-^tt:t7x- 
[03] **Bjic«^|fettS«fl)»tiJ^a^fiE^--5^ 
[04] i^BIStiStSO^til^iS^^jjE-r^^SOxg^* 



1 o-siBfSM 1 1 -a-fey h 1 

1 3-ciE*flM 1 4-jain#s i 5-«i#^s 

16-ft";9 t— 1 7 ••• ? L>— ASitffll 

2 o 2 1 -m&tm 2 2 •••«]§# 

2 3 2 4 -I7-«|« 

3 0, 3 1 - U~ tf— 



[01] 



[02] 




[03] 



[04] 





17 



-<X>~ M 



(5) ^§§2001-326194 

(51) Int. CI. 7 MUHE« F I f-73-K (#%) 

H O 1 L 21/78 B 



